As researchers become increasingly concerned about measuring and preserving biodiversity, microbiologist Hugh Pennington, at the University of Aberdeen, recently wrote that where you stand on biodiversity depends on where you sit. As a researcher working with some of the novel antibiotic-resistant bacteria, Pennington wrote of his life-long efforts to fight biodiversity and to research all means possible to combat the emergence of new variant bacteria. For him, biodiversity amongst potential human pathogens was just bad.
His worries are echoed by continuing evidence of the impact of these novel bacteria. A new study in the US has found that almost five per cent of hospital patients carried the antibioticresistant Staphylococcus aureus, known as MRSA, putting the prevalence of these novel bacteria at between 8 and 11 times higher than previous estimates. The survey adds to global fears that such antibiotic-resistant bacteria present a major threat to health that is under-acknowledged and understudied.
A new report from the European Academies Science Advisory
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A new report highlights the continuing and growing threat from antibioticresistant bacteria to human health. Nigel Williams reports.
Growing threat of superbugs
Council (Easac) aims to raise the profile of the threat facing human health. While bird flu gets headline press treatment, antibioticresistant bacteria routinely kill thousands of people every year with little media attention.
"Antibiotic resistance is a global pandemic," says the report. "The general trend to more widespread antibiotic resistance is relentless and, if it continues unabated, deaths from what were previously treatable infections will occur with increasing frequency."
One of the concerns highlighted is the routine use of antibiotics in farm animals to improve meat yields. And, in another move last month, the UK's Soil Association called on the British government to implement testing for MRSA amongst all farm animals. The association say the bacteria are widespread in the Netherlands, Belgium and Germany. In the Netherlands 39 per cent of pigs tested positive for the bacteria strain that can be passed to humans. And 13 per cent of calves carried a different strain from that found in hospitals.
These studies also found that 50 per cent of farmers were also positive, some of whom have been resistant to antibiotics.
Major problems are encountered for a growing number of pathogens including S. aureus, Clostridium difficile, Streptococcus pneumoniae, Escherichia coli, Acinetobacter baumanni, and Mycobacterium tuberculosis. The report cites the recent conclusions of the WHO. "Today we are witnessing the emergence of drug resistance along with a decline in the discovery of new antibacterials… As a result we are facing the possibility of a future without effective antibiotics. This would fundamentally change the way modern medicine is practised." Some important changes have been made in some countries, for example in improving surveillance and infection control systems, the report says. But "the requirement to develop new therapeutic agents and vaccines remains urgent".
The report concludes that there is also a need to develop rapid diagnostics using standardised methodologies that are sensitive, simple and cheap to use at the point of care. These should be able "rapidly to differentiate between bacterial and viral infections, to identify specific pathogens and resistance profiles."
The report authors are also keen to see more support for industry in developing new drugs. The "generation of new antibiotics is a lengthy, expensive and complex process," they write. "It is important to address the current impediments to innovation for both large pharmaceutical and smaller biotechnology companies, by facilitating public-private partnerships," they say.
The presence of white fluff on the bark of Greece's pine trees is an indication of the hidden presence of the scale insect, Marchalina hellenica, feeding on sap within bark crevices. The white fluff is a secretion from the scale insects to protect its egg masses. Until recently it was a rare and localised sight.
Despite its name, the scale insect is not thought to be truly native to Greece, being introduced in either Roman or Byzantine times from further east. It appeared to pose little threat to the trees, occurring only in small local populations and kept in check by its main predator.
But, apart from the distinctive fluffy secretions, the scale insects also produce honeydew, which is a major food source for honey bees in Greece's northern forests. And Greek honey is a major national agricultural export. Whereas honey from the drier south comes mainly from nectar from flowering herbs, it is estimated that 60 per cent of the national production comes from pine trees. And, to boost production, Greek honey producers persuaded the ministry of agriculture that there was a beneficial link between the scale insect and the pines. As a result, over the past decade, allocated funding from an EU programme was used to deliberately encourage the spread of the insect in Greece and to introduce it to new areas. The ministry admits that, between 1996 and 2000, Greek beekeepers were financially supported to artificially inoculate M. hellenica into pine forests to increase honey production.
The introductions were carried out without knowledge of, or research into, the potential environmental consequences, and without consultation with the forestry services. Greece appeared unaware of the experiences of Italy, which introduced laws to eradicate the insect after it was found to be seriously damaging pines on the island of Ischia in the 1990s. Measures are still in place to contain the pest.
Back in Greece, the main natural predator appeared unable to keep the expanding scale-insect populations in check and uncontrolled numbers of insects appeared. And dieback amongst branches of two species of pine began to be noticed, which eventually led to the death of some trees as beetles and other infections affected the stressed trees.
But the problem only came to media attention when the scale insect began to attack trees within Athens. Investigations found that hundreds of thousands of acres had been infected in the countryside.
In March 2005, the ministry stopped all further inoculations in Attica, the fertile region around Athens, and announced a pilot project to establish ways to deal with the infection.
In 2006, the European and Mediterranean Plant Protection Organisation was alerted and, in spite of a lack of direct evidence, concluded that there was a strong indication that large populations of the pest were damaging pines.
The ministry backed a number of physical methods of controlling the insect, such as high-pressure hosing, but with little effect. The use of insecticides in the natural environment was considered too damaging. So research is now going on into novel biological control measures and ways of boosting the main natural predator, Neoleucopis kartliana.
And there is some hope amongst environmentalists that the EU might intervene to help protect designated nature reserves in the forests. Brussels has challenged the Greek government to explain how they intend to protect the pines in these designated areas. With no response from the government and a final deadline for a response by May now passed, it is likely the EU will prepare a case against Greece in the European courts.
An effort to boost Greek honey production has backfired with environmental consequences. Nigel Williams reports.
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